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16 ABSTRACT 

This report addresses Task S of the intersection Decision Support (IDS) project funded by Federal 
Highway Administration (FHW A) and Caltrans. The objective of Task Sis to evaluate and select 
Commercially-Off-TI1e-Shelf (COT ) and emerging technology products that could eventually be 
deployed at intersections as part of the IDS system. Many sensors were considered and every plausible 
detection technology was reviewed for this task. The emphasis was on finding sensors that detect and 
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Appendix 3 

This effort started with establishing a background and general guidelines for what this task was set to 
accomplish. Then, our hypothesis and assumptions as well as our constraints and limitations to achieve 
our goals were clearly defined. At last, the evaluation criteria were established. 

By considering the above, a comprehensive survey was done to find the sensors and detectors that 
show the most promises to be included in the IDS system. This survey covered devices from a variety 
of different detection technologies: microwave, passive infrared, video image processing, active 
magnetic, passive magnetic passive acoustic, active laser, and inductive. After the preliminary 
selection process revealed the most promising sensor products the research team contacted the vendors 
and installed these sensors at Richmond Field Station's Intelligent Intersection. Some of the sensors 
were donated by the vendors to PA TH, some were loaned to PA TH and one sensor type was actually 
purchased for further in-depth evaluation. For each sensor type, a set of experiments were set up. After 
each experiment, the data was analyzed and the results can be found in this report. The following 
sensors were evaluated in-depth: Conago Microloops by 3M VDS240 by Sensys Networks, Traficon 
















































































































	Commercially-off-the-Shelf (COTS) and Emerging Technologies Sensor Testing and Evaluation 
	DISCLAIMER STATEMENT 
	TECHNICAL REPORT DOCUMENTATION PAGE 
	Intersection Decision Support (IDS) Project Task S Report 
	Abstract 
	EXECUTIVE SUMMARY 

	TABLE OF CONTENTS 
	TABLE OF FIGURES 
	1. Introduction 
	2. Measures of Effectiveness (MOEs)  
	2.1. Background and General Guidelines 
	2.2. Hypotheses and Assumptions 
	2.3. Constraints and Limitations 
	2.4. Evaluation Criteria 
	2.4.1. Discrete Sensors 
	2.4.2. Continuous Sensor 
	2.4.3. Vehicle-Based Sensors 


	3. Survey Sources 
	4. Reviewed Products 
	4.1. Microwave: 
	4.2. Passive Infrared: 
	4.3. Video Image Processor: 
	4.4. Active Magnetic: 
	4.5. Passive Acoustic: 
	4.6. Active Laser: 
	4.7. Passive Magnetic: 
	4.8. Inductive: 

	5. Experimental Facility - Intelligent Intersection at Richmond Field Station (RFS) 
	The Cabinet: Hardware and Software 

	6. Experimental Evaluation of Selected Products 
	6.1 3M Canoga Microloops
	6.1.1 Product Description and Standard Use 
	6.1.2 Experimental Results 
	6.1.2.1 Test No. 1 
	Experiment conducted on:
	Weather conditions:
	Experimental objective:
	Experimental procedure:
	Experimental findings and future work: 

	6.1.2.2 Test No. 2 
	Experiment conducted on: 
	Weather conditions:
	Experimental objective:
	Experimental procedure:
	Experimental findings:



	6.2 VDS240 (Sensys) 
	6.2.1 Product Description and Standard Use 
	6.2.2 Experimental Results 
	Experiment conducted on:
	Weather conditions:
	Experimental objective:
	Experimental procedure:
	Experimental findings and future work:


	6.3 Traficon Video Detection System 
	6.3.1 Product Description and Standard Use 
	6.3.2 Experimental Results 
	6.3.2.1 Test No. 1 
	Experiment conducted on:
	Weather conditions:
	Experimental objective:
	Experimental procedure:
	Experimental findings:

	6.3.2.2 Test No. 2 
	Experiment conducted on:
	Weather conditions:
	Experimental objective:
	Experimental procedure:
	Experimental findings:

	6.3.2.3 Test No. 3 
	Experiment conducted on:
	Weather conditions:
	Experimental objective:
	Experimental procedure:
	Experimental findings:
	Note:



	6.4 RTMS (EIS) 
	6.4.1 Product Description and Standard Use 
	6.4.2 Experimental Results 
	Experiment conducted on:
	Weather conditions:
	EXPERIMENTAL OBJECTIVE: 
	Experimental procedure:
	Experimental findings: 


	6.5 Standard In-Pavement Loops 
	6.5.1 Product Description and Standard Use 
	6.5.2 Experimental Results 
	Experiment conducted on: 
	Weather conditions:
	Primary experimental objective:
	Secondary experimental objective:
	Experimental procedures:
	Experimental findings and future work: 
	Average latency of all test runs (in seconds): 0.765 Latency boundary values (highest to lowest, in seconds): 0.987 - 0.52 
	Note: 



	7. Summary and Recommendations 
	Acknowledgments 
	Appendices: Specifications of Tested Products 
	Appendix A: 3M Canoga Microloops 
	Appendix B: Sensys VDS240 
	B.1 Sensys VDS240 Specifications 
	B.2 Sensys VDS240 Timing Scheme 

	Appendix C: Traficon Video Detection Specifications 
	Appendix D: Road Traffic Microwave Sensor Specifications 






Accessibility Report





		Filename: 

		F0017254-06-0535-a11y.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 0



		Passed: 30



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



